Molecular heterogeneity of pro-atrial natriuretic factor.
Analysis by two-dimensional gel electrophoresis and Western blotting of the atrial natriuretic factor (ANF) content of atrial granules revealed the presence of at least 15 immunoreactive spots whose molecular mass distribution ranged from 16.8 to 35 kDa and their pI values from 5.12 to 5.98. About 90% of the immunoreactive ANF material was contained within four spots (spot 1: 34.8 kDa, pI 5.67; spot 5: 16.8 kDa, pI 5.50; spot 6: 16.8 kDa, pI 5.67; spot 7: 16.8 kDa, pI 5.98). Investigation of the molecular nature of spot 1 indicated that it is a dimer of pro-ANF since it possesses the same immunoreactivity, the same charge, double its mass, and can be converted with dithiothreitol into a 16.8-kDa pro-ANF form. Alkaline phosphatase and protein kinase A treatments indicated that spots 5, 6, and 7 are probably not phosphorylated forms of pro-ANF. Carboxypeptide A and B treatments in conjunction with amino acid analysis suggested that spot 7 is ANF-(1-128); spot 6, the major one, ANF-(1-126); and spot 5, ANF-(1-123) or ANF-(1-124). Water deprivation or morphine injection, two maneuvers which are known to influence ANF secretion and atrial ANF content, failed to affect the molecular heterogeneity of pro-ANF except for spot 1. The formation of the dimer appeared to be time-dependent. These results emphasize the heterogeneity of the pro-ANF molecule stored in atrial granules. We suggest that this heterogeneity may be due, in part, to the action of some proteases, such as carboxypeptidase E or a tripeptidyl carboxyhydrolase.